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(54) cnOCOB nOJiyMEHM« BYTM/IKAyMyKA 

(57) PecfcepaT: 

H3o6peieHne othocmtca k nonyneHHK) 

CMHTeTHMeCKMX KayMyKOB, 8 MaCTHOCTM K 

nonyneHnio 6yTM/iKayHyKa. Cnoco6 nonyweHHJi 
6yTn/iKayMyKa ocymecTanatoT nyreM 
cononviMepM3aMMM n3o6y™neHa h M3onpeHa 
npn noHHKeHHofl TeMnepaType b npMcyTCTBUM 
KaTa/iM3aTopa OpuAe/ifl - KpacfeTca c 
ncno/ib30BaHneM b KanecTBe peaxuMOHHoa 
cpeAbi MeTM/ixnopMAa c o6pa30BaHneM 
nofinMepn3aqnoHHOM peaxi^oHHotf CMecvi 
TBepAoro no/inMepa b MeTunx/iopMAe c 
nocneAyiomevi Aera3aijMeii otom cMecM. Cnoco6, 
omnMaioiAn^cfl TeM, mto nepeA Aerasamiefi 
peaKi^utoHHyio cwecb nponycKaiOT nepes 
rHAPOL^KXiOH, H3 nepwc^epuPiHOM 30Hbi KOToporo 
OT6ktpaioT noTOK, B03BpamaeMwfl Ha 
cononnMepMsai^nK), a H3 ijeHTpa/ibHofi 30hw - 
noTOK, Hanpaa/iseMbift Ha Aera3aqwo. 
HcxoAHbie KOMnoHeHTbi aha nonyneHun 
oyTumaywyKa 0opMnpyjoTcn M3 no KpafiHefi 
Mepe oAHofi M3 HMxenepeHvic/ieHHbix CMeceii: M3 

MCXOAHOS ILIMXTbl H3 H306yTMA6H8, H30npeHa M 

MeTunxjiopHAa; m sosBpaTHoro noTOKa 143 
ruApoijtiKnoHa m hcxoahoA lumxtw, 
CMeujkiBaeMue b rnApocTpyflHOM annapaTe; 
BbiuueyKasaHHoro B03BpaTHoro noTOKa H3 



ruApounKTioHa, BOSBpaTHoro npoAyKTa M3 
M3o6y TMAena , nsonpeHa n MeTMAX/iopnAa nocne 
AerasaijMM Bseecu KayMyKa, cweiuuBaeMbie a 
ruApocTpy^HOM annapaTe npu noAaHe 
MOHOMepos HenocpeACTBeHHO b 

nonnMepn3aTop. KaTa/in3aT0pHbJfl pacTBOp 
noAaioT b fuooofl noTOK, B03BpaiuaeMbifl Ha 
cononnMepn3ai4nio jimdo b nonuMepn3aTop. 2 
wn., 1 Ta6n. 
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(54) BUTYL RUBBER PRODUCTION PROCESS 

(57) Abstract: 

FIELD: rubber industry. SUBSTANCE: butyl 
rubber is obtained via isobutylene/isoprene 
copolymerization at lowered temperature in 
presence of Fried el-Crafts catalyst in 
methyl chloride medium to form solid polymer 
suspended in methyl chloride followed by 
degassing of reaction mixture. Process is 
distinguished by that, before degassing, 
reaction mixture is passed through 
hydrocyclone, while withdrawing stream from 
its peripheral zone, which stream is 
returned into copolymerization stage, and 
withdrawing stream from central zone of 
hydrocyclone to be routed to degassing 
stage. Initial copolymerization components 
are formed from at least one of the 
following mixtures: 

isobutylene/isoprene/methyl chloride blend; 
recycle hydrocyclone stream with 
above-indicated blend mixed in water-jet 
apparatus; above-indicated recycle 
hydrocyclone stream with recycle 
isobutylene/isoprene/methyl chloride product 



after degassing of rubber suspension mixed 
in water-jet apparatus immediately before 
feeding them into polymerizator. Catalytic 
solution is introduced into any stream 
returned into copolymerization stage or into 
polymerizator. EFFECT: enhanced process 
efficiency. 2 dwg, 1 tbl, 5 ex 
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M3o6peTeHne othocmtch k nonyMeHnw 

CMHTeTHMeCKMX KayMyKOB, B H3CTH0CTU K 

nonyMeHMK) 6yTnnKayMyxa. 

HsBecTGH cnoco6 nonyMeHua 6y™/ixayHyxa 
nyieM cono/iKMepM33Mvw M3o6y™neHa u 
n3onpeHa, a kotopom b xaMecTBe peaxqHOHHofl 
cpeAW Mcno/ib3yeTCfl ymeBOAOpoAHua 
pacTBOpmenb, b m3cthocth M3oneHTaH, a Ann 
UHMLjuupoBaHMfl peaxuHH nonnMepn3ai4nn 
ucno/ib3yeTcfl npoTOHMpoeaHHbifl KOManexc 
MeTannopraHvwecxoro coeAMHeHUfl. 
TeMneparypa no/inMepn3ai4nn cocTaB/ifleT or 
-70 ao -90 °C. nocne nonnMepn3aTopa 
peaxLjuoHHyio CMecb H3npaanflK)T Ha CTaAHio 
Bb/AeneHMH m cywxM xaynyxa (CviHTeTMHecKMft 
xaywyx noA peAaxijKefl H.B. rapMonosa. /!.: 
Xmmma, 1983 r., crrp. 299-300). 

Ochobhwm HeAOCTaTKOM 3Toro cnoco6a 
flsrmeTCfl Bwcoxa* BfuxocTb no/iyH3K)mnxcfl 
pacTBopoB, He no38oriflK)mafl pa6oiaTb c 
bucokow KOHi^eHTpaqueft xsywyxs b 
peaKMMOHHovi cpeAe. 

Hanoo/iee 6nn3KHM k npeAnaraeMOMy 
flanfleTcn cnoco6 nonyneHMfl 6yTunx3yMyxs 
nyTeM cononnMepw3aL4nn M3o6yTn/ieHa c 
M3onp8HOM, rAe b KanecTBe peaKMMOHHOM cpeAbi 
Mcnonb3yeTcn Meiwix/iopMA, He flB/iJwmMRcfl 
pacTBOpMTeneM Ana 6y™nxayHyxa, a Ann 
HHULjHkipoBaHHfl peaKL^nM nonuMepn3ai4UM 
ncnonb3yeTCfl xaTariM33Top OpHAerw - 

Kpa<t>TCa, B MaCTHOCTM aJIIOMMHMfiXJIOpMA. 

TeMnepaiypa nonnMepn3aijMM cocTaB/iHer or 
-80 ao -100°C, npw 3tow o6p33yK)innficfl xsynyx 
HaxoAMTcn b peaxLjuoHHOfl cpeAe b BHAe 
TOHKOAncnepcHOfl cycneH3nn. (locne 
nonnMepn3aTopa peaxmiOHHyio ■ CMecb 
HanpaB^flJOT Ha CTaAMK) BbiAe/ieHua m cywxH 
xay^yxa (B.M. CoooneB, M. B. BopoAHHa. 
npOMwiuneHHbie CMHTeTvmecxvie xaynyxH. M.: 
Xhmmr, 1977 r., crrp. 175-177). 

Ochobhwm HeAOCTaTKOM 3Toro cnocooa 

RBfifleTCfl CBOMCTBO Me/IKHX H3CTM14 

arnoMepupoBaTbCH, npeBpau^ancb 8 kow, 
HannnaTb Ha BHyTpeHHwe ycrpoifcTBa peaiaopa 
m, b pesynbTaTe, npMBOAMTb k npexpameHHO 
npoi^ecca n BbiBOAy pesxTops Ha npoMbiBxy, 

npuMeM • c pOCTOM KOHUeHTpaUHH B 

nonnMepusaTope B03pacTaeT BepoflTHOCTb 
3arpB3HeHMfi peaxijMOHHoro n pocT pa hct Ba 
CKnoHHbiM k amoMepaunn n npmmnaHWO 
nonnMepoM. Tskhm o6p330M, b A3hhom 
npoi^ecce HeooxoAMMO Bbi6npaTb onTHMa/ibHbie 
yc/ioBMfl MewAy AnnTe/ibHocTbfo nenpepbiBHOfl 
pa6oTbi m KOHi^eHTpannew nonnMepa b 
peaKTope. 

3aAanefi HacToamero wsoGpeTeHHR 
RB/ifleTca yBennneHne npoAo/iWHTenbHOc™ 
HenpeptdBHOM paocrbi nonnMepM3aTopa npn 
yBe/WMeHHbix xoHLteHTpaijMflx nonnMepa b 
peaicunoHHO^ CMecM, nocrynaiOLnefi Ha 
Aera3aqnio, CHuxeHMe 3nepro3aTpaT m 
yBe/iMMeHne npon3BOAMTenbHocTM npouecca. 

yi<a3aHHbifi pesynbTaT AOCTuraeTcn 
npeAnaraeMWM cnocoooM nonyneHUH 
6yTunxayHyxa nyTeM cononMMepM3ai4Hn 
n3o6yTnneHa n nsonpeHa npM noHmxeHHOfi 
TeMnepaType b npucyicTBun xaTann3aTop3 
OpuAenw - KpacfeTca c ncno/ib30BaHneM b 
KanecTBe peaxijMOHHoa cpeAw MeTMjixnopMAa c 
o6pa30BaHnew nonuMeptttaijvioHHOH 
peaKMnoHHO^ CMecu TBepAoro nonnMepa b 
MeTM/ixnopnAe c nocneAy»oi4efl Aerasai^Mefl 
3TOfl cMecvi, npuneM nepeA Aera3amiefl 
peaKquoHHyw Maccy nponycKaioT nepes 
rMApoquicnoH, H3 nepwc^pM^HOft 30hw KOTOporo 
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OT6upaioT noTox, B03BpaujaeMbift Ha 
noriMMepn3ai^nK3. a M3 MeHTpanbHoi^ 30hw - 
noroK, HanpaB/i&eMbiH Ha Aera3ai4MK>. 

KoMnoHeHTu Ann nonyneHnfl 6yTkmKayMyKa 
c|>opMMpyK)TCfl M3, no KpaviHeft Mepe, oahoA H3 
HKxenepeMwcneHHbix cMecew: 

- ncxoAHan uuHXTa us H306yTwieHa, 
M3onpeHa n MeTM/ixnopuAa, 

- BbiiijeyKasaHHbift B03BpaTHbi^ noTOK ms 
rviApouMKnoHa \a ncxoAHan ujMXTa, 
CMetunBaeMbie b rkiApocTpy^HOM annapaTe npw 
noAane ux b no/iMMepn3aTop, 

- BbJiueyKasaHHbi^ B03BpaTHbjft noTOK kia 
ruApoquicnoHa, B03BpaTHU^ npoAyicr us 
M3o6yTnneHa, usonpeHa ki MeTHnxnopnAa nocne 
Aera3aqnu B3Becki KayMyxa, CMenjuBaeMbje a 
OTAenbHOM ruApocTpy^HOM annapaTe, npu 
noflane McxoAHbix MOHOMepoa 
HenocpeACTBeHHo b nonuMepusaTop, npu 3tom 
KaTann3aT0pHbiR pacTBop noA3K)T nn6o b 
nonnMepu3aTop, jih6o b njoobw U3 BosBpaTHbix 

nOTOKOB. 

rMApocTpy«Hbt« annapaT npeACTaB^weT 
co6o« rMApocTpytfHbiii Hacoc u cny)KMT Ann 
ocymecTBneHUfl npoL^ecca BsauMHoro 
nepeMeujMBaHUfl BbHJueyKa3aHHbix hotokob h 
nocneAywu^ero ux coBMecTHoro 

TpaHCnopTHpOBaHMR. 

ripouecc nonyneHMfl 6yTn/iKayHyKa 
ocyiMecTB/ineTcn no cxeMe, M3o6pa>ceHHofl Ha 
cj)nr.1. 

CMecb MOHOMepoB b pacTsope 
MeTunxnopuAa (lUMXTy) noAaioT (noTOK 1) b 
peaiaop 2 nepe3 ujTyi^ep 3. OAHOBpeMeHHO b 
peaicrop 2 Mepe3 wryuep 4 noAaK)T pacTBop 
xjiopuAa a/iKDMMHMfl b MeTM/ixnopuAe (nOTOK 5). 
Peaxi^MOHHyio CMecb mhtchchbho 

nepeMeiunBafOT MHoronpycHofi Meiuamofl 6. 
TeMnepaTypy b peaiaope 2 BbiAeptfKBaiOT 
M3MeHeHueM noAanu KaTanusaTopHoro 
pacTBopa. 

B3BeCb o6pa30BaBujerocfl GyTunKayMyxa 
HanpaBn«KDT (noTox 7) b mi/iuHApuHecKyK) MacTb 
rnApoi4UKnoHa 8 no xacaTenbHoi^ k cTeHxe. 
CycneH3Hfl xaynyxa, npno6peTan BpaiAaTenbHoe 
ABvuxeHHe u npoxoAfl CHaMana 
UMJiUHAPMHecxyK), a saTeM n xoHHMecxyK) nacTb 
oiApoijMKnoHa 8 m noA AewcTBueM 
LjeHTpo6exHo& curibi, pasAejineTCfl Ha ABa 
noTOxa, oT/inHaJomuecfl no nnoTHocTu. MeHee 
anoTHan nacTb pacnonaraeTCfl b 4eHTpa/ibHofl 
nacTM ruApoi^uxnoHa, a 6o/iee nnoTHan 
OT6pacbiBaeTCfl Ha nepuct>epnK). . MeHee 
nnoTHyjo nacTb noTOxa, coAepxamyio b 
KOHi^eHTpupoBaHHOM BMAe Han6o/iee xpynHbie 
HacTui4bi xaynyxa, BWBOAflT nepe3 iuTyi4ep 9 
rviApoL^uxnoHa 8 noToxoM 10 8 Aera3aTop 11, 
rAe npou3BOAflT oTnapxy MeTunxnopuAa u 
He3anonnMepu308aBUJMXCfi MOHOMepoB 
(BOSBpaTHoro npoAyKTa) ot xaynyxa. 
B03BpaTHbiw npoAyKT (noTox 12) HanpaBnsjoT Ha 
nepepa6oTxy. nocne cooTBeTCTByioinefl 
noAroTOBXH, saxniOMajoine^cn b BbiAeneHHM 
npoAyKTa, npuroAHoro Ann nonuMepusamiM 
(CMecb: MeTunx/iopuA. n3o6yTu/ieH, M3onpeH), 
B03BpaTHbifl npoAyKT HanpaB^nioT Ha 
npnroTOBneHne oinxTbi. Bonee n/ioTHbjfl noTox 
13, coAepjKaLUMii b pa36aBneHHOM BHAe Me/ixue 
nacTMLibi xaynyxa, Mepe3 liJTyL^ep 14 
rMApomixnoHa 8 HacocoM 15 nepe3 
perynMpyjou^Mvi xnanaH 16 HanpaannK)T b 
peaxTop 2 nepe3 LUTyi^ep 17. Bo BpeMfl 
npotiecca perynnpy>OT pacxoA noToxa 13 u 
4)nxcnpyK)T era pacxoAOMepoM 18, 3aMep«»0T 
KOHi^eHTpai^MK) Kaynyxa b no/inMepu3aTope h b 
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noTOKe, nocTynatomeM Ha Hacoc 15. flnn oTBOAa 
Teruia, oopasytoinerocfl b pesy/ibTaTe 
npoTenaHUH pea^HM nonnMepu3aqnu, m Ann 
noAAepxaHM« Heo6xoAHMOfi TeMnepaiypbi no 
BwcoTe peaiaopa b tomkbx 19 m 20 b 
TeruiooeweHHbie sneMeHTbi 21 noAaxn piotokom 

22 XMAKHfl 3Tk/ieH, KOTOpblfl BbiBOAflT B 

napoo6pa3HOM bma© noTOKOM 23. B stom 
npoMecce 3a cneT BbiBOAa Ha Aeraaaqmo 
npenMyiMecTBeHHO xpynHux MacTMi^ nonuMepa 
(hotok 10), KOTopwe Hanoonee ck/iohhw k 
arnoiwepaijHM n HannnaHnio Ha BHyTpeHHHe 
ycTpowcTBa, CHMxaeTcs aepoflTHOCTb 
3arpn3HeHM« noriMMepMsaTopa. B pesynbTaTe 
OTGopa pasoaBPeHHoft cycneH3nu us 
nepki$epnfiHOK sohu ruApouwKnoHa b 
3HaHHTenbH0i^ CTeneHM yBe/ikMHsaeTCfl 
KOHqeHTpaqMfl cycneH3nu, nocTynaioinefi Ha 
Aeraaaqwo (noroK 10). nocxo/ibKy noTOK 
pa36aB^eHHOfl cycneHSHM (noTOK 13) 
HanpaBHflioT o6paTHo b nonnMepn3aTop, a oh 
npaKTHMecKM He coAepxMT KpynHbix MacTuq 
no/inMepa, BpeMfl npe6bisaHHfl KpynHux MacTMq 
b peaKL(MOHHo^ soHe coKpaiMaeTCfl. mto 
6/iaronpnflTHO OTpaxaeTca Ha 
npOAojiJKUTe/ibHocTM HenpepbiBHOfl paooTu 
peaiaopa. I~1otok pasoaBneHHOfl cycneHSMM 
(noTOK 13), HanpaB/iaeMbifl b no/iMMepM3aTop, 
cHHxaeT KOHueHTpaumo no/iwwepa b hom, mto 
Taxxe yMeHbiuaer BepoaTHocTb 3a6nBKM 
nonnMepn3aTopa. 

Ha o>r.2 n3o6paxeHa cxeMa 8apnaHTa 
ocymecTB/ieHkifl cnoco6a, KorAa Hacoc 15 
aaweneH ruAPOCTpyfiHbiM annapaTOM, b kotopom 
b xanecTBe pa6oHeii xmaxoctm ncnonb3yK>T 
ujuxry. 

CyujHocTb M3o6peTeHM« mviK)CTpnpyeTCfl 
cneAyraiAMMn npniwepaMH. 
ripuMep 1 

nponecc nojiyMeHMJi 6yTnnxayMyKa 
ocymecTB/ifl/iM no cxeMe, n3o6paxeHHoi* Ha 
cpnr.1. 

CMecb MOHOMepoB b pacTBope 
MeTHJix/iopuAa, coAepxamyio 25 Mac.% 
M3o6yTMneHa, 0,5 Mac.% usonpeHa m 74,5 Mac.% 
MeTunxnopnqa (ujuxry) noAasann b peaxTOp 2 
nepe3 ojTyuep 3 b KonkmecTBe 15 t/m. 
OAHospeMeHHO b peataop 2 nepe3 ujryL^ep 4 
roAaBa/w pacTBop xnopMAa ajifOMMHM* b 
MeTn/DoiopnAe c KOHqeHTpaMuefi 0,1 Mac. % 
PeaiquoHHyK) CMecb MHieHCMBHO 
nepeMeujuBa/in MHoroflpycHofi Mema/iKOM 6. 
TeMnepaTypy b peaiaope 2 BbiAepxHBann a 
npeAenax MHHyc 92 - MMHyc 88°C, perncTpupyq 
ee TepMOMeTpaMH conpoTuBneHMR b TOMxax 19 
n 20. 

B3Becb o6pa30BaBiuerocfl DyTwiKaynyKa 
HanpaB/iRnM (noTOK 7) b ruApounxnoH 8. MeHee 
nnoTHyjo MacTb noToxa, coAepxamyx) b 
KOHL|6HTpnpoBaHHOM bma© Han6onee xpynHbie 
MacTMUbi KaynyKa, bwboam/ih nepe3 wTyijep 9 
ruAPOijwcnoHa 8 b Aera3aTop 11. Bonee 
n/ioTHbifl noroK, coAepxauinfl b paaoaaneHHOM 
BMAe Me/iKne nacTMqbi Kayqyxa, nepea ajTyijep 
14 rMApoMnxnoHa 8 nacocoM 15 Mepes 
peryni/ipyK>mntf xnanaH 16 Hanpae/in/iu b 
peaxTop 2 nepe3 lUTyijep 17. Bo speMH 
npoqecca perynMpoBann pacxoA ot Hacoca 1 5, 
3aMepR/w xoHt^eHTpaLiMK) KayMyxa b 
no^nMepn3aTope m b noTOKe 13. nocTynawiAeM 
Ha Hacoc 15. KoHqeHTpai^MK) KaynyKa b noToxe 
10, nocTynaKHijeM Ha oTroHKy MeTnnxjiopnAa m 

He3anOJlHMepM30BaBLUMXC« MOHOMepOB, 
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onpeAe/w/iu no no/iyneHHOMy Kaynyxy. npot^ecc 
npoBOAtvin AO Tex nop. nora MoqHocTb Ha napy 
MeujanKM 6 He npeebicuna HOMMHan. 
flpuMep 2 

ripoMecc npoBOAMTin TaK xe, Kax b npuMepe 
1, ho KaTajiM3aTopHbifl pacTBop (noTox 5) 
noAaBanu Ha BcacbiBaHne Hacoca 15, a He b 
wryijep4. 
npMMep 3 

npoMecc npoBOAMfiH Tax xe, Kax b npuMepe 
1, ho BwecTO Hacoca 15 McnonbsoBann 
rviApocTpy^Hbi^ annapaT, b kotodom pa6oMe« 
wnAKOCTbK) 6bina ujHXTa (noTox 1) (<t>nr.2). 
PlpuMep 4 

npOL^ecc npoBOAnnn TaK xe, KaK b npuMepe 

3, ho CMecb MOHOMepOB a peataop noAaBajiM 
OTAe/ibHo b tuTyuep 17, a paooneii wnAxocTb»o 
6bin BosBpaTHbJM npoAyia nocne Aera3ai^MM 
B3Becn KaynyKa, coAepxaimift 3-5% 
M3o6yTnri8Ha. 

flpuMep 5 

^po^ecc npoBOAnriM TaK xe, xax b npuMepe 

4, ho KaTanusaTopHbifi pacTBop noAaBa/m b 
noTOK B03BpaTHoro npoAyiaa nocne Aera3aL^nn 
B3Becn xaynyKa, HanpasnneMoro Ha 
rMApocTpyMHbiM annapaT. 

PeaynbTaTbi, no/iyneHHbje b npMMepax 1-5, 
npuseAeHbi b Ta6Anqe b cpaBHeHnn c 
KOHTporibHbiM npo6eroM (no npoTOTMny). 

Bo Bcex npMMepax AOCTHmyTo 
3HaMHTeribHoe yBe/iMMeHne KOHueHTpai4nn 
nonnMepa b cycneH3nn, nocTyna»oiMePi Ha 
Aera3aMHK) (CTO/i6eu 7), mto npuBOAUT x 
coKpaineHwo 3Hepro3aTpaT, CHMxeHMK) 
KOHMeHTpaunn nonnMepa b peaxTope (cTon6eu 

6), HTO npMBOAUT K yB6/1MHeHM)0 AHMTe/lbHOCTH 

HenpepuBHoPi pa6oTbi peaiaopa (cTonoei; 11) n 
npoM3BOAMTenbHOCTM peaxTopa (cTor»6ei4 8) (cm 
Ta6/i). 

<DopMyjia M3o6peTeHMfl: 

Cnoco6 nonyMeHMq 6yTMJixayMyKa nyTeM 
cononnMepn3aL^nn n3o6yTnneHa h M3onpeHa 
npvi noHMxeHHo^ TeMnepaType b npucyTCTBMn 
KaTannsaTopa OpuAenn - Kpact)Tca c 
ncnojib30B3HM6M b xanecTse peaxi^noHHofl 
cpeAN MeTunxnopnAa c 06pa30BaHneM 
nonnMepn3aunoHHO« peaxuMOHHofl cMecu 
TBepAoro no/iMMepa b MeTM/ixnopMAe c 
nooieAyxDi^eM Aera3aMMeM otom CMecu, 
OT/iMHafomM^cn TeM, hto nepeA AeraaaqMeM' 
peaKMMOHHy»o CMecb nponycKawT nepes 
rwAPoquKnoH, ms nepnc>epiiMHOii 3ohw KOToporo 
OTGnpaxjT noTOK, B03Bpau;aeMbiPI Ha 
cononnMepusamiK), a M3 qeHTpa/ibnoPi 30Hbi - 
noTOK, HanpaanfleMbifi Ha Aerasaqnio, npn stom 
ncxoAHbie xoMnoHeHTw Ann nonyneHMR 
6yTn/iKayqyKa qbopMnpyjoTcw na no xpaPSHe^ 
Mepe OAHofi M3 HuxenepeMMcneHHbix CMecefl: 
MexoAHafl uiHXTa M3 M3o6yTnneHa, M3onpeHa m 
MeTunxnopHAa; BbiujeyKa3aHHbifl B03BpaTHb4CI 
noTOK ms ruApoMnxnoHa n ncxoAnan ujuxTa, 
CMeuJusaeMwe b ruApocTpyflHOM annapaTe npii 
noAane mx b nonnMepn3aTop; BbiujeyKaaaHHbjfl 
B03BpaTHblfl nOTOK H3 rMApoL^MKnoHa, 
B03spaTHbiM npoAyxT M3 M3o6yTM/ieHa, M3onpena 
m MeTMfixnopMAa nocne Aera3aijnM B3Becn 
KaywyKa, cMeajMBaeMbie b OTAeribHOM 
ruAPOCTpy^HOM annapaTe, npn noAane 
MCXOAHblX MOHOMepOB HenocpeACTBeHHo B 
nonnMepnaaTop, npn stom KaTannTM3aTopHuPi 
pacreop noAax)T nn6o b nonnMepn3aTop, nn6o b 

nK)60M M3 B03BpaTHblX nOTOXOB. 
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